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(54) CTIOCOE BOCCTAHOBJIEHHH rEPMETHUHOCTM OBCAflHHX KOJIOHH 
(57) Abstract: 

H3o6pereBnc oTHoorrca k o&iacro pcMOHTBO-Kacwim^iOTHbix pa6or h Hanpanneno hi no Bfeflneme 
s^^caiTHBHOCTH. Cyrb B3o6pcTeHHH: choco6 3aiuno™rrcH b ncpcapwTEiH 3oom BcrcpMrrOTHOCTii o6caflBaft 
KonoHHM KJHyrpH nnacrwpe* B3 flaJwpkfflpyeMOM Tpy6w > roroTOBncHHOB: no Tepwonnacnraoro 
ua-rcpHana. HanpHMep raxraonsneHa, a io6biTonBoe AaaneHUe co3AaJor 3a cuer pacnnipcHHH 
ca^a3<*-pe»a*>ii*eroctt u caMopacmKpHx>n;erocH uarepiiana, naupHMcp. CMTB - cmoch H3BecrKOBoft «n« 
rcpHbix m 6ypoBbix paficrr. KOTopbo* ^anamuarr TpyfSy B3 TepwannacrsreHaro kiaTcpaana nep«w 
nepe&pbtTKCM 3ohu BrrepMCTiriHOCTH o6ca#Hofl kojiohhu. 2 3.n. <£-nbJ. 1 Tafin. 
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Description jOnacajaae ■3o6pcrcHMiiJ: 

H306pCTCHMC OTBOCHTCR K o6naCTW pCMOHTHO-IOQriHIWIOHHMX pa6oX fPHP). a HMCHHO Jt CHDCOOaM 

Boocranoajiemin repuexWHOcTH o6ca^m»oc kojiohh. 

M3BecrcH cnoco6 BoocxonoBneHHn pepuersmKocrrH oGcaAHbtx kojiohh. BiunwaiomHft cnycK kohohhw 
HacccHO-KOunpeocopHWX xpy<S (HKT) Hume HHxepBajia HapymcifflH oocaflHOfl kohohhw. 3axa^nBaHHc 
TaMnoimpyiomero paexsopa b HKT npH oxicpfarroM 3axpy<>HOM npocrpawrrBC. noffbeM HKT Bbnnc 
P ac«iCTHoro ypoara TaunoHiipyion^cro pacxeopa b cKBawme, npo^aRmmaHHe raunomipyioincpo paexsopa 
3a o6ca£Hyio KonoHHy npH 3aKpbrrou 3axpy6noM npocTpaacTBC 

HcAocraTKH aHanora saxraonaiOTCH d xom. uto, no-ncpsbDC npoflaBKa raunoHMpywuicro pacreopa u 
aaaanonnoe npocxpancxeo BOOMoma tojtmio boa hwcokhm asobixotiHbiM flaB/ioweM. *rro Hc6e3onacHO flim 
AC/iocxhocxm ocxazifcHofl tiacro o6ca«nofl kojiohhw, BO-oxopbix 03 3a ycaAotxwocxsi xaMnomfpyiomux 
MaxepaanoB pc3y3ibTaTHBHOcn> onepanafl nc npcmnnaer 50%. 

Haaoance Ghkokhm a H3o6pcromio no xexHarcxaa cynjpocxa HBnnexcH cnoco6 ycxaaoBKa nJiacTwpn b 
mrrepBane BcrepomrnaocrrH o6caAHort rojidhhw nyxeM nepexpwTMH 3QHhi BcncpkiennsocTB H3Hyrpa 
nnacrwpcM ro Mera/UDracaofl xpytfu c nocncpyv>njjsu ee pacampeHHeM 3a pkt axyjaHHJi hsowtcwhoto 
Aas/tcHafl (21- 

HewocraTOK idbccthoto cnoco6a 3aKJi»*iaexcH b tom. vro nnacxwpfa BbmojiBca ro Mexajuia, a aro hc 
nooBonHCT waxepaan nnacxupH danaBnBB&Tfa Bcmm»ra xpeanmy b o6caflHOH kojtohhc 

3aA«a 3aKjiit>tiacTc« b noBbanemna <x}>4*kthbhocxh peuoHTHO-roonHUHOHHbix pa6or npa oahobdcmchbom 

CHHXCHHH TpyW° 3aT P a ' T - 

nocraBneHHaH safla^a AOCTHracrcH xcm. uto b cnocotfe, BKjnonaiomew nepeKpbtxae 30HW HcrcpMcnwHocTH 
o6caAHbix KonoHH nsayipH njiacxbtpeM. BbmojnicHHWM b bmac flc^wpMupycMoft xpy6w. pacmHpeime 
nnacxwpn no Bceil ^txkh« nyxeu co^bhhm ratibiTOtraoiX) flaancimH, b aauecxBe ^c4>opMHpycMoa xpyow 
ncnora^yiox xpy6y H3 TepuoanacTMUKono MaxepaaTia. a m3(5wtouhoc Aannesne co3Aaxrr 3a «rr 
pacxniipeHHH caMopa3orpcBaiomprocH a pacniapHX>n;erocn Maxepaana, Koxopbiw 3anojiHHJOT xpytfy ho 
TcpMoroiacTMHBoro Marcpuana nepefl nepeapbixneM 30HU hctcpmcthmbocth o6ca«HOH kojiohhw. B Ka^iccTBc 
TepMonnacxraoro Maxepaana acnojn>3yK>T noraoxanen, a b aa<iecxBe caMopaaorpeeajoiAerocn a 
cauopacniHp»on^croc« Maxepaa/ia HcnomoyioT CMTB - cmccb H3BecxKOByjo A™ ropHwx h 6ypoefcix pafior. 

CHTB npHwcanicrr. nwaoHMM o6pa30M, npa paspyracHHH nporabtx xpynroix Ma-repsiajioB (cKanbawc nopo^bi). 

6CT0HHWX H MCnCaOOCTOHHUX KaMCHHMX KJiaROK. «o6bPIH npHpOffHOTO Kfl MHH. OH 

npeACTaB7i«rr ctrtoft noponnwoCpasHH* B^roptowuft h HCBspwBoonacBMft MaTcpaan, Raiompfl c BOflofl 
menowy» peasnxio (pH 12). npa cuemmaam nopomKa CMTB c boaoh o6pa3yrrcH cycncmnH (pa6<«an 
cuocfa). KOTopaH. Oyrora 3anirra b nmyp. cwcaaHHWH b ofrbcrrrc, npfljicmamc^ paapynMaano. c tc^ichhcm 

BpC&MHH CXBaTbraaCTCH. TBCpflCCT, OABOBpCMCHHO JTBC^HHEXBaHCb B ofrtCMC YbC^HHCHIIC o6l>CWa - CHCRCTBHC 

PH^parai^ni KounoneHTOB, bxdajhi^PX b cocras CMTB. npifflOABT k paatamno b mnypc nwpaTanHOHBoro 
AaaneHHH (6ojicc 40 Mil a). IIoa AC*ctbkcm rHApaTamroHHoro aaHneHHH b toic o6batTa pa3BHBaiOTCH 
HanpttaenEin. npgBOffwnpre k ero pa3pymeKino [3]. 

Echh cycncH3w» CMTB 3arorrb b Tpy6y M3 TCpMOimacmiHHOPO Maxcpnana, to ecTt> ira MaxcpHana, 
paauHrcajomerocM npa HarpcBsuam, 3anepucxH3HpoBaxt» kohum. to ucpes l r 6 h HaMBexcw pcaxnan c 
BbiAcncHHCu xama h pacnmpcHncu CMTB. Tcroia b«acjwcxc« A 0CTaTOCIH0 - , *to6n pa3orpcxi> xpy6y «o 110 - 
120°C. a sxo Bbone xcuncpaxypw, npn Koxopoll. HanpHMcp. dojii»tbjich pasMwr^acxcn k npoHnniicx 
noBhnncHHy» xmywrrt,. TpytSa yscJiOTSBaexcH ffaaMcxpc 6ca paopymemm. a b cnyw ec 
npcABapwrcJEhHoro caycxa b casamBHy b aosy Hcr^pMcxOTHOcxii o6ca«Boa kojiohhw c Haxfnxau 
npcDKHViaexcn a offcaflHOft kojiobhc T^>uon7iacTiWHMH uaxepaan npoHaxacT bcbh^hjih xpexnany a nocne 
oaoHoamw peawnni a Hopuajn*3ainia xcuncpaxypbi 3axBepflcBaex a o(kcnc^aBacT Haflcxnyio aaananaio 

nOBpCJKflCHHB B o6ca^HOft KOJIOHHC 

npHMtp pcanH3anMH. Ilpc«nanomMM, *rro sa rny6mic 400 m MicnnyaxanaoHHan KonoHHa naawcxpoM 146 wax 
c TCJimanoa cxenoK 8 uu aueer Tpemaay nrapanofl 2uui pjissott. 2 m. 

Bepyx nonaaxKHCHOByx) xpy<5y Anaaoa 4 u c Hapyarabo/ AaaMCxpou na 2 mm uem*JK BayxpcHHero 
naaMcrpa o6ca«BOH rqtiohbm b aHxepoanc hctcpmcxothocth (t.c 128 mm) a xo/nnaHOH cxchok 6 - 8 mm. 
3arnymaioT hhtkhhb kobxu xpy<>. roxoaHX cycnooaio CMTB. A™ hcto 6cpyx 100 ar noponma a 30 n 
xejonniecKoa boaw. CycncH3Hio 3araflBaiox b nojmaxRjieHOByio xpy6y. rcpMCXB3apyioT Bq)XHKft xohca xpy6 a 
Ha KojioHHc HKT huh xpocaxe xpytSy cnycaaiOT b 3ony HcrrpMCXiWHOCTM o6caAHofl kojiohhw. 

Mcpcs 1.5 h HawmacxcH pcaKun« a npowcxoAnx paoorpen n paDAyBaKuc nomiaxancaoBofl xpytfu annoxb 
Ann conpaKocHOBCHHH co cxcBxaMH o6caAHoa RonoHHW. Bo/icc xono. nocaojibay uaxepaan xpy6w 
pa3Mnr^cH, oh npoHHxaex a b xpetmmy, xaKMM o6pa3ow AononHMxenbHo ee repMenoapyex. 
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nocnc osoiwaHHH pcaxmxH. RoropaH nporocacT 0,5 - 1.0 m, csauwrny ocrafiTUOOT b iioboc aa 4 - 5 ^ jyin 
booctohobtichmh TeamepaTypw h 3a*TOCpACBaHHH noTTESTstncHOBoft Tpy6w. 3aTcw Konomiy HKT n/us 
tdochk, Ha Koropbtx nnacrwpb 6btn cnymen b cKBajKXBy, nofjpsasBMyr Ha noBepXHOCTb. B cxB&XHBy 
cnyatarrr KonoHHy 6ypisrcbHbix TpytS c uanoraoapaTHbiM TypCoGypoM. aqjiotom hjih ifrpesofl h pa3<5ypHBaiDT 
repwcnraapyiomyie pnw n cqnepioorfoc norassTKncHOBoll TpytSw. KonoHHy 6ypHJibHbix TpytS nq mrnua arr. 
npoH3BOA«T onpeocowcy o6caflKoft kwiohhw corjiacHO fleBCTeyionjjiu raxrrpyKU>mM. 

npcHwyn^ccxea npcHTiaraeworo oioco6a ocHOBbisaiDTCH Ha tou, uto noopcmwame b o6ca«Hoft kohohhc 
H3onHpycTC« 6onee Hafl«KHo 3a c^er nponwKHOBeHHH Ma-repnajia nnacropn b ceam wra Tpeuomy. K Towy 
xe nnacTbipb H3 cHHTcnraecKoro uarepHana manroBcmcc. Tax xan hc noflBepmeH Koppooint. 

Hctotohkh HH<J>opi*amiH: L Bjieurckmm B.A., YMcrr6acB BT. CnpaBOHHHK wacrcpa no KainrramiHowy 
peuonry cxBaxzH. M.. Hc^pa. 1985. c.163. 

2. ABTopcKoc cBMAcrtrabCTBO N 1601330, CCCP, kji. £ 21 B 29/10, 1990 - nportmrn. 

3. HHcrpyjcmui no npnoucacHMio cmcch lOBecrrKOBoft jyw nopHwx h 6ypoBwx pa6or (CMTB). H^A AO 
"CrpoAMaTq>Hajibr, 7 c. 
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Claims hl>opuyna H3o6pexeraHl: 

1. C00006 BoocTaBoa«CHHH rcpMCTHHKxmi o6caflpb*x kojiohh, EKJixrcaionsxft ncpacpfcrrac 30HW 
Ba^pueTSPiHOCTH asayrpa nnacrapeu. BbraonHCHHbtM b awe flafropwapyeMoa TpyfSw, a pacnmpcBHe 
nnacrupq no noefl n/nme nyrew cog^suihh BOObnwHoro AaB/iennH. onrjrawa»mjiacM Ten. *rro b icawrer 
ne^opuapyeMoft Tpy6w BcnoraoywT Tpyoy id TcpuonnacTJWHoro uaxcpsiana, a b36wtwhoc ^aancHKc 
cooaojot oa cmct pacnmpCBHH caMopa3orpeBax«ncrocR h cawopacmnpHKHi^crocR warcpwajra. KoropbiM 
3anojiHHioT Tpy<5y ro Tcpkconnacnraoro ua-repjtajia ncp«A nepeapwrneM 30hw HercpwenTOHOcni o6canHoft 

KOTIORHbl. 

2. Cnoco© no n.l, ornOTajonnsflca tcm. vto b KauecTBe TcpuonnacTiWBoro Ma-repaana Baia/ib3yioT 
nanroTHneH. 

3. Cnocoo no rail w 2, oTjnraaioinpftCH t«m. uto b aauecTBe caMopaaorpcBaionvrocH h 
cauopacmap^iperocH Ma-repnajia Hcnom^ywr CKTB axecb HSBeCTKOByro jura ropHbix a oypoBbix pa(5or. 
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Drawlng(s) [MepTemH|: 

XapaKtepyicTMica CUfB 



XapatcrepMCTMKa 


3HaMeHne 


1. BoAO-CMeceeoe oTHoiueHwe cycneH3MM 


0.3 


2. Pacxofl nopoaiKa Ha 1 m 3 o6i>eMa, t 


1,8 ! 


3. PacreicaeMOCTb no KOHycy A3HMM, cm 


20,0 


4. flnoTHOCTb cycneH3Mw f t/cm 


1.8 


5. BpeMfl HaMana peaKUWM rwflpaTaMHM npvi 




TeMnepaiype 20-25°C, mmh 


OKOflO 90 


6. TeMnepaTypa caMopa3orpeBaHMR, °C 


6onee 100 


7. Cqen/ieHMe ksmha c Tpy6ofi, MFla 


5,0 


8. ConpoTHBfienne KaMHfl cfcunbTpaqMH BOflw, Mfla 


6onee 60.0 


9. flaBneHne npw pactuupeHWM, Mfla 


no 45,0 
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Description: 

This invention is in the area of insulation repair, i.e., it is related to the methods of 
recovery of air tightness of casing strings. 

There is a known method of recovery of the air tightness of casing strings which includes 
lowering of a string of pump-compressor pipes below the interval of disturbance of the 
casing string, injection of plugging solution into the pump-compressor pipe while the 
space beyond the pipe is kept open, elevation of the pump-compressor pipe above the 
reference level of the plugging solution in the drill hole, and forcing the plugging solution 
beyond the casing string while the space beyond the pipe is closed [1], 

The deficiencies of the analogous method lay in the fact that, firstly, the plugging 
solution can be forced into, the space beyond the string is possible only under high excess 
pressure which is not safe for the integrity of the remaining portion of the casing string 
and, secondly, due to the shrinkage of the plugging materials the efficiency of the 
operations does not exceed 50%. 

Closest to the invention with respect to its technical merit is the method of installation of 
a patch at the interval of the casing string lacking in air tightness by means of covering 
the zone of disturbed tightness from the inside by a patch made of a metal pipe followed 
by the expansion of that pipe by means of the creation of excess pressure [2]. 

The deficiency of the known method lies in the fact that the patch is made of metal, 
which does not allow the patch material to crush into the air hole or crack in the casing 
string. 

Our task is to increase the efficiency of insulation repair while simultaneously reducing 
labor input. 

This task is achieved by means of the following: in the method including coverage of the 
zone of disturbed tightness in the casing strings from the inside by a patch made in the 
form of a deformable pipe and expansion of the patch along the entire length by means of 
creating excess pressure, the deformable pipe used is made of thermoplastic material and 
the excess pressure is created by means of the expansion of the self-heating and 
self-expanding material with which the thermoplastic pipe is filled prior to the covering 
of the zone of disturbed tightness in the casing string. Polyethylene is used as 
thermoplastic material, while limestone mixture of mining and drilling operations is used 
as a self-heating and self-expanding material. 

Limestone mixture for mining and drilling operations is applied mainly for the demolition 
of strong brittle materials (such as rock), concrete and ferroconcrete products, rock 
layers, and for the mining of natural rock. It is a powdery non-inflammable and 
non-explosive material, which has an alkaline reaction with water (pH 12). When the 
powdered limestone mixture of mining and drilling operations is mixed with water, a 
suspension (work mixture) is obtained which, sometime after being poured into the 
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borehole in the object that is subject to demolition, sets and hardens while expanding its 
volume. The volume expansion is the result of hydration of the components of the 
limestone mixture for mining and drilling operations and leads to the development of 
hydration pressure in the borehole (more than 40MPa). The effect of the hydration 
pressure in the body of the object is the development of strains that lead to the object's 
demolition [3]. 

If the suspension of the limestone mixture for mining and drilling operations is poured 
into a pipe made of thermoplastic material, i.e., of material that softens when heated, and 
the ends are sealed, after 1 l A hours a reaction of heat generation and expansion of the 
limestone mixture for mining and drilling operations will begin. The heat generated is 
sufficient to heat the pipe to 1 10 - 120 degrees C, which is above the temperature at 
which, for example, polyethylene softens and exhibits increased viscosity. The pipe 
expands in diameter without being damaged and, if it has been previously suspended into 
the drill hole in the area of disturbed tightness of the casing string, it presses itself tightly 
against the casing string, the thermoplastic material permeates into the flaw or crack and, 
after the reaction is ended and the temperature reaches normal level, it hardens and 
provides secure insulation of the damages in the casing string. 

Example of Implementation. Let us suppose that, at a depth of 400 m, a production string 
with a diameter of 1 46 mm with a thickness of the walls of 88 mm has a crack wide 
2 mm and long 2 m. 

Take a 4 m long polyethylene pipe with outer diameter that is 2 mm smaller than the 
inner diameter of the casing string at the interval of disturbed air tightness (i.e., 1 28 mm) 
and thickness of the walls of 6 - 8 mm. Plug the lower end of the pipes. Prepare a 
suspension of limestone mixture for mining and drilling operations, for which take 100 
kg of powder and 30 1 of processed water. Pour the suspension into the polyethylene pipe. 
Seal the upper end of the pipes and lower the pipe into the zone of disturbed tightness of 
the casing string by means of a string of pump-compressor pipes or cable. 

One and a half hours later, a reaction begins and the polyethylene pipe is heated and 
expands until it touches the walls of the casing string. In addition, since the material of 
the pipe is softened, it also permeates into the crack and in this manner it seals it 
additionally. 

After the reaction, which takes from Vi to 1 hour, is over, the drill hole is left undisturbed 
for 4 -5 hours for the purpose of restoring its temperature and hardening of the 
polyethylene pipe. Then the string of pump-compressor pipes or the cable, by means of 
which the patch had been lowered into the drill hole, is pulled to the surface. A string of 
drilling pipes with a small capacity turbodrill, a drill bit or cutter is lowered into the drill 
hole and the sealing joints and the contents of the polyethylene pipe are drilled. The 
string of drilling pipes is then lifted. The casing string is then molded in accordance with 
the instructions in effect. 
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The advantages of the proposed method are based on the fact that the damage in the 
casing string is isolated more reliably by means of the permeation of the patching 
material into the flaw or crack. In addition, a synthetic patch lasts longer because it does 
not corrode. 

References: 

1 . Blazhevich, V. A., Umetbaev, V. G. Spravochnik mastera po kapitalnomu remontu skvazhin 
[Manual for Major Repair of Drill Holes], Moscow: Nedra, 1985, p. 163. 

2. Copyright Certificate No. 1601330, USSR, CLE21 B 29/lu, 1990 -prototype. 

3. Instruktsiia po prifneneniiu smesi izvestkovoi dlia gornykh i burovykh rabot [Instructions for 
the Application of Limestone mixture for Mining and Drilling Operations], AO Stroimateriialy 
Publishers, v. 7. 
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Claims: 

L Method of recovery of the air tightness of casing string, which includes coverage of the 
zone of disturbed tightness from the inside by a patch made in the form of a deformable 
pipe and the expansion of the patch along the whole length by means of creating excess 
pressure, which is characterized by the use of a deformable pipe made of thermoplastic 
material and by the creation of excess pressure by means of expansion of self-heating and 
self-expanding material, which with the thermoplastic pipe is filled prior to the coverage 
of the zone of disturbed air tightness of the casing string. 

2. Method under Item 1 , which is characterized by the fact that polyethylene is used as 
thermoplastic material. 

3. Method under Items 1 and 2 which is characterized by the fact that limestone mixture 
for mining and drilling operations is used as self-heating and self-expanding material. 
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□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGD3LE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

j3] REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



